The kinase activity of human brain 6-phosphofructo-2-kinase/fructose-2,6-bisphosphatase is regulated via inhibition by phosphoenolpyruvate.
The two enzymatic activities of the highly conserved catalytic core of 6PF2K/Fru-2,6-P(2)ase are thought to be reciprocally regulated by the amino- and carboxy-terminal regions unique to each isoform. In this study, we describe the recombinant expression, purification, and kinetic characterization of two human brain 6PF2K/Fru-2,6-P(2)ase splice variants, HBP1 and HBP2. Interestingly, both lack an arginine which is highly conserved among other tissue isoforms, and which is understood to be critical to the fructose-2,6-bisphosphatase mechanism. As a result, the phosphatase activity of both HBP isoforms is negligible, but we found that it could be recovered by restoration of the arginine by site directed mutagenesis. We also found that AMP activated protein kinase and protein kinases A, B, and C catalyzed the phosphorylation of Ser-460 of HBP1, and that in addition both isoforms are phosphorylated at a second, as yet undetermined site by protein kinase C. However, none of the phosphorylations had any effect on the intrinsic kinetic characteristics of either enzymatic activity, and neither did point mutation (mimicking phosphorylation), deletion, and alternative-splice modification of the HBP1 carboxy-terminal region. Instead, these phosphorylations and mutations decreased the sensitivity of the 6PF2K to a potent allosteric inhibitor, phosphoenolpyruvate, which appears to be the major regulatory mechanism.